Introduction
In 1982, an internal report for the West Virginia State Health Department (R.S.C. Pearson Based on results of previous studies,k-we hypothesized that systematically identifying infants at high risk of postneonatal mortality and ensuring that these infants received adequate health care would reduce mortality. So in 1985, because postneonatal mortality was excessive in West Virginia, we set up the first statewide system to identify, set care plans for, and track high-risk infants.
This report describes the significant drop in postneonatal mortality that followed.
Methods
Sheffield Birth Score. Those scoring 530 or more (top 15Cc) were designated as high-score infants. Second, whether infants had been scored or not, physicians registered infants as high risk who had or developed any of the following clinical risk factors: (1) infant was the sibling of an infant who died of sudden infant death syndrome; (2) infant had an apparcnt life-threatening event: (3) infant had a tracheostomy; (4) infant had cardiac disease that put him or her at high risk for unexpected death; and (5) infant had a narcotic-addicted mother.
Interventions
Two intervention programs ran concurrently: one for each identification system. Infants with high scores were offered a specific schedule of physician visitation. Infants registered as clinically at risk were evaluated with a standard protocol, were designated "protocol infants," and received various treatments including a home apnea and bradycardia monitor when appropriate.
Funding for the office visits of highscore infants and for testing and home monitoring equipment for protocol in Figure 1 shows that 1003 infants were registered statewide as protocol infants, constituting 1% of nonscored infants, 1.2% of low-score infants, 4.1% of highscore nonlinked infants, and 8.8% of high-score linked infants (P < .0001). Of these protocol infants, 375 were preterm and had an apparent life-threatening event and 390 were full term and had an apparent life-threatening event; 94 were siblings of infants who had died of sudden infant death syndrome; and 144 had tracheostomies, high-risk cardiac conditions, narcotic-addicted mothers, or combinations of these. rate in 1985 and 1986, when intervention coverage was increasing (Figure 3 ).
Other Factors
Seven factors known to affect the incidence of postneonatal mortality were reviewed for changes in West Virginia during the study.'157 These were the proportion of teenage mothers, mothers completing high school, mothers whose prenatal care started late, births to unmarried mothers, infants with a birthweight of less than 2000 or 2500 grams, average winter temperatures, and changes in public health programs. The proportions of both births to unmarried mothers and women with late prenatal care increased during the years of the program,17 and there were no reductions in these factors favoring postneonatal survival.18 '19 The birth rate in West Virginia fell during the study. Three other primarily rural states (Idaho, Kentucky, and Indiana) had a similar decline in birth rate from 1979 through 1988.18 Postneonatal mortality in Kentucky and Indiana decreased in direct proportion to the trend in the US rate,11 so there was no downward trend in their standardized mortality ratios. In Idaho, the standardized mortality ratios increased by 0.5% per year.11 In none of these states was there any suggestion of a reduction in standardized mortality ratios such as was seen in West Virginia from 1985 through 1988.
Discussion
Before 1984, West Virginia postneonatal mortality was relatively high (P < .001). After the introduction of the risk-related intervention program in 1985, postneonatal mortality fell by 21 The estimated reduction of 21.4% in the mortality of the high-score, linked group implies that the discriminating power of the score is underestimated by the odds ratio of 6.2, derived by comparing mortality in high-score and low-score groups. The odds ratio for mortality in nonlinked (i.e., untreated) infants compared with low-score infants is 7.7 (P < .001).
Because the score is continuous, the size of the high-score group can be chosen in the light of resources available. Theoretical issues in the optimal choice of cut point are discussed by Carpenter.'5
The protocol for infants identified as clinically at risk enabled us to educate physicians in the community about risk, get funding for hospitalization and the purchase of equipment needed for evaluation and treatment, develop statewide standards of evaluation and care, test screening efficacy, and attempt to prevent postneonatal mortality. Any success was due to face-to-face education, predefined funding, collaborative effort, and coordinated data collection.
After protocol evaluation, infants were treated for their problems, and 522 (52%) were provided with home monitors at a cost to the state of $400 000, not including hospital, physician, prescription, and ancillary expenses.
The cost of intervention for both high-score and protocol infants must be added to setup, running, and administrative costs. By the end of 1987 we estimated that 33 lives were saved at a cost of $1.2 million: $36 363 per life during the most costly period, when the program started.
Other groups have tried to prevent postneonatal mortality by implementing risk-related interventions on the basis of scoring.6k8,21 A meta-analysis of trends in standardized mortality ratios in 8 United Kingdom centers, which started scorebased risk-related intervention programs between 1973 and 1988 involving 282 919 infants, showed that postperinatal mortality was reduced on average by 20.6% (95% CI = 8.6%, 31.1%; P < .002). 22 Others have targeted clinically at-risk patients.2325 Our program combined both methods into a broad-based, statewide system. This program has been done on a smaller scale by Powell in Gosport and Portsmouth, England.26 The results in the Gosport/Portsmouth district were similar to our results in that there was a dramatic decline in postperinatal mortality from 1982 through early 1985 associated with the introduction of the combined riskrelated intervention program. This program had some features that differed from ours. First, infants were scored at birth and then at 1 month. The 1-month score included both social factors and factors about apnea and feeding. Second, trained health care visitors saw all highrisk infants regularly during the first 6 months of life. Third, criteria for evaluation of clinical risk factors and home monitoring were different from criteria used in West Virginia. Most important, however, the concepts of intervention for a small, high-risk proportion of the population were consistent in both programs.
The consistency of the reduction in mortality associated with these other programs strongly supports the conclusion that the reduction in mortality that occurred in West Virginia was a direct result of the risk-related intervention program. E
